BRISTOL ENGINEERING ADVISORS, INC.
Infrastructure and Water Resources Engineering

February 1, 2021

Peter Rappoccio, CGCS

Golf Course Superintendent
Concord Country Club

246 ORNAC

Concord, MA 01742

Re: Water Balance Analysis and Irrigation Plan
Proposed Irrigation Pond

Dear Mr. Rappoccio

Bristol Engineering Advisors (Bristol) is pleased to present this analysis and proposed water budget
management plan to the Concord Country Club (Club). The Analysis has been performed utilizing data
and information provided to Bristol by you and by Concord Public Works for use specifically to develop a
Plan by which the Club can operate its existing irrigation wells to replace water stored in the proposed
irrigation basin that is to be used for irrigation purposes.

This document has been developed in response to concerns posed by Concord Public Works, Water &
Sewer Division (CPW). The irrigation pond is sited within the Town’s Water Resource Protection Area
and therefore requires input from CPW during the Town permitting process. During this process, CPW
expressed concern regarding the use of the Club’s irrigation wells and the potential impact they may

have on the Town’s water supply.

The Club currently operates two (2) wells for irrigation purposes. The combined capacity of the wells
running together is approximately 600 gallons per minute (gpm). The Club has a Registration Statement
under the Water Management Act that grandfather’s their operation to a total of 25.68 million gallons,
to be withdrawn over a period of 214 days in a calendar year. This equates to an average of 120,000
gallons per day — or 200 minutes at 600 gpm.

The irrigation objective is to put one inch of water on all growing surfaces each week during periods of
peak plant water requirements. At the rate at which the wells can pump, they must be operated for a
minimum of four to five hours each day to meet the irrigation demands of the golf course. In practice,
due to differences in sprinkler application rates, irrigation often required up to 12 hoursin a day at
variable flow rates during peak watering periods. This schedule would often result in adverse impacts to
golf play due to greens and fairways being watered during the day, timing irrigation between groups or
the irrigated areas simply not receiving adequate watering during key periods.
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The proposed irrigation pond pumping system will be capable of pumping in excess of 1,200 gallons per
minute. At this higher rate, the system will be capable of irrigating the entire course in approximately
six (6) hours, thereby avoiding conflicts with golfers.

The irrigation system is equipped with moisture and rain sensors: These sensors report to the irrigation
central programmer and monitor that has the ability to override the call for irrigation water when plant
soil moisture is sufficient. This sophisticated system ensures that the use of irrigation water is optimized
and reduces the chance for overwatering.

The Town of Concord operates two public water supply wells (the Deaconess wells) that are located
approximately 1,100 feet east of the Club’s irrigation wells. These public water supply wells represent a
critical component of the Town’s drinking water infrastructure. For the past two decades the Club’s
irrigation wells have coexisted the Town’s wells, With the construction of the irrigation pond, the Town
has concerns that this may change should well operation substantially change.

Based on conversations with the Concord Public Works personnel, their primary concern is the potential
for increased pumping from the wells due to the need to refill the irrigation pond particularly during
meteorological droughts. This has merit in that for the previous 20 plus years, the total amount
withdrawn has been limited by pump and well capacity, as well as by the need to suspend irrigation
activities during periods when the course was occupied. It is this second constraint that will no longer
be in play once the irrigation pond is operational.

Based on historical water use from 2002 — 2020, the peak watering months are June through
September, peaking in July. By looking at a comparison of the maximum amount pumped in any month
over the past 19 years to the average aver this period, it can be seen that summer water use is fairly
consistent in the peak watering months. This suggests that a look at historical operational practices is
appropriate.

Historical Water Usage

Average Average Hours per

Month :ﬂ ?:pm::::; Daily Pump AMvil:tghe Au;;;ge Day plus | day at 600
Max Month 30% gpm
April 2,514,249 (2012) 83,808 667,429 22,248 29,000 0.8
May 4,798,583 (2015) 154,792 1,909469 61,596 80,000 2.25
June 5,453,268 (2017) 181,776 2,862,678 95,423 124,000 3.4
July 6,830,000 (2002) 220,323 4,863,179 | 156,877 204,000 5.7

August 6.094,000 (2005) 196,581 4,271,233 | 137,782 179,000 5

September | 6,125,489 (2002) 204,183 2,972,937 99,098 129,000 3.6
October 2,303,501 (2013) 74,306 1,001,494 | 32,306 42,000 1.2

According to Club personnel, the course requires approximately 1,200 gallons per minute for four to six
hours in the early morning to fully irrigate. This equates to between 216,000 and 288,000 gallons per
day during dry periods. Histo_ric pumping has never approached this upper limit for an extended period,



February 1, 2021
Mr. Peter Rappoccio
- Page3of5

and therefore this volume should be considered only a theoretical volume and not what would be
typical.

For the purposes of this analysis, we assume that the historic maximum pumping month of July 2002 is
the maximum volume to be accounted for by the wells. Furthermore, this volume would be required for
no more than 30 days, after which the course irrigation demands would decline. This assumption is
supported by the data above, which shows no two peak demand months have been back-to-back.

The challenge, then, is how to refill the irrigation pond while minimizing potential impacts to the
Concord water supply wells, particularly during the drier summer months. While historical daily
irrigation volumes are not available, itis safe to assume that daily rates exceed averages by some
amount — perhaps by 30%. However, these higher rates do not persist over the long term, so any
refilling plan must recognize temporary spikes in pumping.

The irrigation pond will have a storage volume of approximately 3 million gallons. Club personnel
indicate a preference to keep the pond at a minimum of 50% full, giving a useable volume of 1.5 million
gallons. Without refilling the pond with the wells, there is approximately seven (7) days’ irrigation
volume based on the maximum month average of 220,000 gallons per day (July 2002). The wells,
however, will be used to refill the pond when rainfall is not sufficient. It is expected that if the pond is
fully constructed by early spring, the majority of the initial fill will come from rainfall and snowmelt, with
supplementation by the wells as needed. A later completion date may require additional refill from the
wells. However, the Club cannot exceed their average pumping of 120,000 gallons per day without
violating their Water Management Act permit.

Capping the well production at the long-term July average plus 30%, approximately 204,000 gpd, the
irrigation pond contains a greater than 90-day supply before the pond reaches 50% capacity. Capping
the well production at the long-term July through September average plus 30% - approximately 163,000
gpd — still provides 26 days of irrigation before the pond reaches 50% of its capacity.

It is important to note that these timeframes assume zero recharge from precipitation. Itis anticipated
that during most summers, summer storms will contribute a substantial volume of water to the pond
that would otherwise have been unavailable for irrigation due to recharge to groundwater and/or runoff

to the nearby streams.

The above represents a worst-case scenario for irrigation requirements. In practice, the Club irrigates
more selectively during dry periods. The following table is taken from the Country Club’s draft Golf
Course Maintenance Standards for 2020. The document demonstrates a commitment to reducing water
use as environmental drought conditions dictate.

The irrigation management plan makes clear the Club’s commitment to sustainable water use through
its plan to reduce the acreage of watering as drought severity increases. Restrictions come into play
even in minor droughts, and with these restrictions, the need to refill the pond using the wells is

lessened considerably.















